SUMMARY
Interns' depressive symptoms evolution and training aspects: a prospective cohort study INTRODUCTION It is known that to become a physician many stressful challenges have to be faced. However, it must be acknowledged that at a certain level, this situation is no longer bearable and starts to harm the medical intern (first year of postgraduate medical residency) and resident. Studies on mental health of doctors, residents, interns and medical students have been substantially published over the years.
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Depressive symptoms in medical residents related to individual characteristics, educational and occupational environment, have been an aspect of particular importance.
1, 8-11
It has been described 1 that the typical intern goes through distinct phases during the first postgraduate year. It begins with an initial stage of excitement as the year begins. This period is followed by one of self-doubt when the intern begins to recognize his/ her limitations. Depressive symptoms may follow and then it starts a quiet, often tedious period, and by mid-year, another period of more intense depression may ensue. After the 9 th month the intern begins to recognize the tangible accomplishments and enters the stage of success.
Another study described "the house officer stress syndrome". It was stated that residents present episodic cognitive impairment, chronic anger, pervasive cynicism, family discord, depression, suicidal ideation and suicide, and substance abuse. Some factors were associated as the aetiology of this syndrome: sleep deprivation, excessive work load, patient care responsibility, perpetually changing work conditions, and peer competition.
12
In a three year prospective study, 3 internal medicine residents indicated their level of agreement answering questions about their emotional state. Depression reached its highest level during the first year, mainly between the 6 th and 8 th month, and lessened significantly and rapidly after the 13 th month. Depressive symptoms prevalence for medical residents has been studied in several researches. One of these found depressive symptoms in 28.7% of postgraduate year 1 (PGY-1), 21 .5% of PGY-2 and 10.3% of PGY-3. 2 Other study conducted during a 3-year period showed the evolution of depressive symptoms in internal medicine residents: they started low, peaked between the 7 th and 9 th month of the first year and improved by the end of internship; on the 2 nd and 3 rd years, residents improved to the point where they were not different from baseline. 5 The prevalence of moderate depression increased from 4.3% at the beginning of residency to 29.8% after one year, however no one had scores indicating severe depression.
6
In another study conducted during one year, a lower percentage of interns presented medium and high levels of symptoms of depression at the beginning of the year; this percentage peaked in the fourth month, and showed a second elevation at the end of the year.
4
In a systematic review and meta-analysis, a pooled prevalence of depression or depressive symptoms among resident physicians was 28.8% (from 20.9% to 43.2%) and this study presented heterogeneity as included interns, residents, cross-sectional and longitudinal studies. In secondary analysis restricted to longitudinal studies, it was found a significant increase in depressive symptoms among interns after the start of residency, the median absolute increase in depressive symptoms among interns was 15.8% within a year of beginning training (range from 0.3% to 26.3%). No statistically significant differences were observed between cross-sectional vs longitudinal studies, studies with interns only vs upper-level residents only, or studies of nonsurgical vs both nonsurgical and surgical residents.
11
The association between depressive symptoms and medical residency has been presented as a popular topic, but its popularity is a double-edged sword. Much has been published in this domain, and it is unclear how new studies could advance the field beyond what is already known. Some factors related are a two-way causal relationship, i.e., a reverse causation, such as depressive symptoms and dissatisfaction with the training.
In a prospective longitudinal cohort study we aimed at identifying the incidence of depressive symptoms in interns; identifying depressive symptoms' association with some occupational characteristics (considering dissatisfaction, stressful situations and difficulties with the training program); and assessing whether the depressive symptoms are related to the quality of the training received (considering their opinion about the education received); and to peer and teamwork relationship and to stressful patients.
METHODS
In 2006, 166 new interns entered the medical residency programs in a teaching hospital. All of them were invited to participate in the study, and were told that their participation would be voluntary and only aggregated group data would be reported. This study was approved by the university's institutional review board. Written informed consent was obtained from each study participant.
One hundred forty-six interns answered the instruments at the baseline survey (T1). There was no statistically significant difference (P < 0.05) between them and the 20 interns who did not answer the instruments according to gender, age and residency program. Data about gender, age, and residency program for these 20 interns was obtained from the administrative record of interns in the university.
On the 8
th month, all those 146 interns were invited to answer the second survey (T2), which was completed by 112 interns. Thirty-four interns did not participate due to refusal, vacation or work in a medical facility outside the university hospital. The data of the 34 interns, who did not answer the second survey (at T2), did not differ significantly from those 112 who answered them considering gender, age, BDI score at T1 and residency program (P < 0.05).
In order to calculate the incidence at the eighth month, the one intern who scored for depressive symptoms at T1 was excluded. Thus, the set of data analysed was composed of 111 interns, 67% of 166 interns (answered both phases).
At the orientation session (T1) -a meeting in which general guideline for the training is provided to all new residents -during the first week of the medical residency program, each intern received personally the consent form, the socio-demographic questionnaire and the Brazilian version 13, 14 of the Beck Depression Inventory (BDI) 15 and they were asked to return them in the session. The interns who did not return them or did not appear during orientation session were contacted by one of the researchers during the following days until 20 days after this session. During the first month, 18 new interns were admitted in substitution of dropouts and received the questionnaire and instrument to be answered in their first day at admission office. Eight months later (T2) all interns who answered T1 received personally the BDI and a questionnaire about occupational characteristics during the training.
For the purpose of the analysis, the residency programs were grouped in two major sections: clinical area, including dermatology, family medicine, infectious diseases, internal medicine, medical genetic, neurology, paediatrics, physical medicine and rehabilitation, and psychiatry; and surgical area, including anaesthesiology, neurosurgery, otorhinolaryngology, obstetrics and gynaecology, ophthalmology, orthopaedics, and general surgery.
The socio-demographic questionnaire comprises data about gender, age, marital status, place of birth, medical school, number of years living in that city, place where the intern was living during training, whether the resident was on mental health treatment, and personal/family psychiatric history. The BDI 15 assesses the existence and severity of depression symptoms, considering a cut-off score higher than 15 as depressive symptoms according to the Brazilian validation.
14 The questionnaire on occupational characteristics during training is a self-report structured questionnaire developed for this study that explores the intern's difficulties during the first 8 months of training. The questionnaire covers training dissatisfaction, difficulty with patients, and stressful relationships.
BDI scores at T1 and T2 were analysed, and the incidence of depressive symptoms was calculated. Both scores were compared using the Wilcoxon Signed-Rank Test, and they were distributed by social-demographic characteristics using the Mann-Whitney Test.
Thus, the difference of BDI scores at T2 and T1 was calculated to each subject. This new variable, the "BDI scores variation" was the main outcome studied in a series of linear regressions. First, univariate linear regression models were developed to evaluate the relationship between the BDI score variation and each of the following items: training dissatisfaction, stressful relationships, difficulty in dealing with patients, work load, gender, specialty area and age.
Second, these linear regression models were adjusted using gender, specialty and age as controlling variables of the others, simultaneously, using the entry method. Third, variables with no statistically significant associations (p>0.05) were excluded, one by one, in order of significance (backward method).
The regression linear models presented, as one of the assumption, a normal distribution of the outcome variable which were verified using Kolmogorov-Smirnov test (p=0.071). There were not any multicollinearity problems (according to VIF) and the residual analysis did not indicate existence of influence points. It was used 5% significance level to all statistical tests.
The statistical analysis was carried out using SPSS 20.0 software. This study was approved by the university's institutional review board and written informed consent was obtained from each study participant.
RESULTS
The group of 111 interns, who did not score for depressive symptoms at T1, and answered both phases (67% of 166 interns) was considered for the analysis.
The 111 interns were 50.5% female, with median age of 25 years old (ranged from 23 to 30) and all Brazilian. More than 60% (61.3%) of interns obtained their undergraduate degree as medical doctors in the same medical school where this study was developed. The socio-demographic characteristics are showed in Table 1 .
Ten of the 111 interns scored for depression symptoms at T2 in the BDI inventory. Both BDI scores showed an asymmetric distribution, with median of 2 (mean of 2.75, standard deviation of 3.29, ranged from 0 to 14) at T1 and median of 5 (mean of 7.00, standard deviation of 5.66, ranged from 0 to 30) at T2. There was an increase in BDI score from T1 to T2 (z= -7.43 P < 0.0001), and the incidence of depressive symptoms after 8 months of training was 9.01% (cutoff score higher than 15).
Of all 10 interns who scored for depressive symptoms, only one was under mental health treatment. Additionally, another 11 interns who did not score for depressive symptoms reported to be under mental health treatment (medication and/or psychotherapy).
BDI scores showed differences across different sub-populations of the study related to socio-demographic characteristics (Table 2) . At T1, it was found a statistically significant difference between interns who lived with relatives and those who did not (BDI mean score of 1.96±2.92 versus 3.44±3.46; z= -2.84, P = 0.005), which showed lower BDI score for those with larger social network. At T2, it was found a statistically significant difference between interns at clinical and surgical programs (BDI mean score of 6.25±5.63 vs. 8.19±5.57; z= -2.23, P = 0.026); it was found a higher BDI score in surgery than in other group ( Table 2) .
The mean of the BDI score variation was 4.25 (standard deviation of 4.93). It was observed a range of symptoms from -8 (decreasing symptomatology) to 28 (increasing symptomatology). The median of the BDI-variation was 3.00. Table 3 shows three linear regression models to evaluate the BDI score variation in eight months: univariate, multivariate with all independent variables and the final multivariate model. Considering the controlling variables -gender, age and specialty -only specialty area showed an association between BDI score variation and the surgical intern. This means that surgical interns had 2 more points of BDI score after 8 months than clinical interns. In multivariate regression models, as gender and age, specialty had no statistically significance, due to other variables in the models. Other factor, dissatisfaction with own performance, also presented a significant value when analysed by univariate model; (P<0.001), rd and 4 th year residents presented 3 more points of BDI score after 8 months comparing to those without these perceptions. Being unsatisfied with the nursing team increased BDI score after 8 months in 2 more points. Figure 1 shows the impact of each one of these characteristics over the BDI score variation.
DISCUSSION
Increase in BDI score after 8 months of training and consequently the incidence of depressive symptoms of 9% (score > 15 for depressive symptoms) reaffirm findings of increase in depressive symptoms during first year of medical residency.
3-6, 9,11 It was found that the increase of depressive symptoms was related to some occupational characteristics such as dissatisfaction with personal life, dissatisfaction with the nursing team they work with, and feeling stressed in the relationship with seniors residents. Depressive symptoms were also related to dissatisfaction with professional training acquired.
Reflecting about the dissatisfaction with the nursing team, it has been described that enhancing nurse-intern partnerships are associated with improved provider satisfaction, patient satisfaction and the provision of individualized care. 16 One assumption is that having an unsatisfactory relationship with the nursing team could affect directly or indirectly the resident-patient relationship. It would be relevant to investigate this assumption in further studies. Although few studies were found discussing the relationship among medical residents from different years, some comments were identified in the literature revealing some reasons for interns to feel stressed in these relationships.
12, 17 Lack of compassion, competitiveness and even cruelty abounds among them, problems not openly discussed but frequent in their clinical experience. 17 One study specifically about surgery residents indicated that those individuals are more likely to prefer competition to cooperation. 18 In a study that examined job stress, satisfaction, and the psychological and social functioning of orthopaedic residents, it was found that residents had more psychiatric morbidity when the stress in relationships with senior residents is higher, whereas satisfaction from speaking with a mentor was associated with decreased morbidity.
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Competition is a reality of medical training and motivates the resident to do a better job; when excessive, however, it may lead to social isolation.
12 Another aspect is an association between both lack of social skills and personal variables and depression in medical residents.
FIGURE 1 -COEFFICIENTS AND 95% CONFIDENCE INTERVALS OF FINAL MULTIVARIATE REGRESSION MODEL OF BDI SCORE AFTER 8 MONTHS OF MEDICAL RESIDENCY
There is a recommendation for the need for a strong working relationship, suggesting leaders of educational programs to address the relationship between interns -considering their conflicts, defining clear delineation of roles and a fair distribution of work, avoiding competition for clinical experiences. 20 Also relevant is a recommendation to provide teamwork and leadership training to clinicians in a way to affect stress levels. 21 A protective factor against resident stress is camaraderie with peers.
19
The association between depressive symptoms and dissatisfaction with professional training and personal life reaffirms findings from prior works described in the literature, 1,6, 8, 9 in which some aspects of the training were observed such as long hours, sleep deprivation, limited time for personal pursuits, mood disturbances, among other factors. Still, it should not be neglected that these results related to these two variables -dissatisfaction with professional training and personal life -may reflect inherent characteristics of physicians such as being demanding and perfectionist professionals, 4 and self-criticism, a significant predictor of depression for interns.
8, 22
Considering occupational characteristics, medical specialty was a factor related to depressive symptoms at T2. This characteristic was relevant when it was studied without considering other occupational characteristics; however, when different aspects of the training were analysed, medical specialty lacked significance. One possible explanation is that the impact of being a surgical or clinical specialty on depressive symptoms is assembled in one of the four variables that resulted as statistically relevant in the multivariate model. As a possibility, it may be that the variable "Satisfaction with nursing team" is already covering the specialty impact as the impact of the nursing team might be expected to be greater for surgical specialties.
About gender, it is an important influence to depression, being the prevalence in women usually twice higher than that of men. 23 Studies about this issue for medical residents are unclear, suggesting that gender is not important.
4, 8, 9, 11 This is in concordance with our findings since there was no significant difference on gender in this study.
One aspect in the socio-demographic characteristics is that residents who lived in a parent' or relative' house presented a lower BDI score (T1) when compared with those who lived in dormitory or their own or rented house (P=0.005); this pattern could be attributed to receiving a good social support in the beginning of the medical training. After 8 months this aspect is no longer significant, which may be due to an adaptation process.
The findings from this study are limited to this group of entrants for residency at this university. For this particular sample, there are also some possible bias. Residents who chose not to participate may have done so because they wanted to avoid revealing themselves in testing, what might have changed the results. The rate of depressive symptoms might also be inaccurate doe to residents who answered what they thought it would to be more appropriated, instead of their actual feeling.
The relationship between depressive symptoms and dissatisfaction with the program is really a twoway causal relationship; always taking into account that depression is influenced by other characteristics such as personality traits, previous experiences, genetic aspects, etc.
This study raises some questions. Being the professional training unsatisfactory, is there something that could be done by interns to improve their experience? In addition, how do they cope with a stressful situation, and how do they use their spare time? Which actions can the intern develop by themselves? Could the program develop wellbeing strategies or tutorial programs for this population? Studying stressful and satisfactory aspects for residents may improve the discussion on critical actions for developing a better mental health during training. This study may motivate a new research about resilient residents, the impact of competitive behaviour on the quality of medical training.
CONCLUSION
The increase in BDI score after 8 months of training and consequently the incidence of depressive symptoms were related to some occupational characteristics as dissatisfaction with personal life, dissatisfaction with the nursing team they work with, feeling stressed in the relationship with senior residents, and dissatisfaction with professional training obtained. It is important to help these interns to improve their training experience and take care of their needs.
Among the many factors that interfere with depression incidence in interns (including personal as- pects), the occupational characteristics might be the only one that can be enhanced by the university that offers the training. Thus, addressing these dissatisfaction and stressful issues should provide the university better care of interns' mental health.
